Trifluoperazine and chlorpromazine inhibit phosphatidylcholine biosynthesis and CTP:phosphocholine cytidylyltransferase in HeLa cells.
The influence of chlorpromazine and trifluoperazine on phosphatidylcholine biosynthesis in HeLa cells was investigated. HeLa cells were prelabeled with [Me-3H]choline for 1 h. The cells were subsequently incubated with various concentrations of drugs. Both compounds were potent inhibitors of phosphatidylcholine biosynthesis, with 50% inhibition by 5 micron of either drug. Analysis of the radioactivity in the soluble precursors indicated a block in the conversion of phosphocholine to CDPcholine catalyzed by CTP:phosphocholine cytidylyltransferase (CTP:cholinephosphate cytidylyltransferase, EC 2.7.7.15). Inhibition by these drugs was slowly reversed after incubation for more than 2 h, or was immediately abolished when 0.4 mM oleate was included in the cell medium or when the drug-containing medium was removed. The subcellular location of the cytidylyltransferase was unaffected by either drug, nor did the drugs alter the rate of release of cytidylyltransferase from HeLa cells by digitonin treatment. The drugs had a direct inhibitory effect on cytidylyltransferase activity in HeLa cell postmitochondrial supernatants. Half-maximal inhibition was achieved with 30 microM trifluoperazine and 50 microM chlorpromazine. These drugs did not change the apparent Km of the cytidylyltransferase for CTP or phosphocholine. Inhibition of cytidylyltransferase by these compounds was reversible with exogenous phospholipid or oleate in the enzyme assay. The data indicate that both drugs inhibit phosphatidylcholine synthesis by an effect on the cytidylyltransferase. The mechanism of action remains unknown at this time.